Dupin hypersurfaces in five dimensional Euclidean space parametrized by lines of curvature, with four distinct principal curvatures, are considered. A generic family of such hypersurfaces is locally characterized in terms of the principal curvatures and four vector valued functions of one variable. These functions are invariant by inversions and homotheties.
INTRODUCTION
Dupin surfaces were first studied by Dupin in 1822 and more recently by many authors (Riveros and Tenenblat preprint, Cecil and Chern 1989 , Cecil and Jensen 1998 , 2000 , Miyaoka 1984 , Niebergall 1992 , Pinkall 1985a ,b, Stolz 1999 and Thorbergsson 1983 , which studied several aspects of Dupin hypersurfaces. The class of Dupin hypersurfaces is invariant under conformal transformations. Moreover, the Dupin property is invariant under Lie transformations (Pinkall 1985b) . Therefore, the classification of Dupin hypersurfaces is considered up to these transformations. The local classification of Dupin hypersurfaces is considered up to these transformations. The local classification of Dupin surfaces in R 3 is well known. Pinkall (1985a) gave a complete classification up to Lie equivalence for Dupin hypersurfaces M 3 ⊂ R 4 . However, the classification of Dupin hypersurfaces for higher dimensions is far from complete. Therefore, it is important to characterize such submanifolds. Our main result, Theorem 5, provides a local characterization of generic Dupin hypersurfaces in R 5 , with four distinct principal curvatures. The details of the proof can be found in (Riveros and Tenenblat preprint) and they will appear elsewhere. The proof is based on the theory of higher-dimensional Laplace invariants, which we recall in section 2, and the properties of Dupin hypersurfaces with distinct principal curvatures, given in section 3.
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THE HIGHER-DIMENSIONAL LAPLACE INVARIANTS
The results in this section were obtained by Kamram and Tenenblat (1996, 1998) . We consider linear systems of second-order partial differential equations, of the form
where Y is a scalar function of the independent variables x 1 , x 2 , . . . , x n , Y ,l denotes the derivative of Y with respect to x l and the coefficients a and c are smooth functions of x 1 , x 2 , . . . , x n which are symmetric in the pair of lower indices and satisfy certain compatibility conditions. The general form of the system (1) is preserved under admissible transformations
where ϕ is smooth and non-vanishing and the f i 's are smooth and have non-vanishing derivatives. It is easily verified that under an admissible transformation, the coefficients a and c transform according to,
and the system (1) isȲ
The higher-dimensional Laplace invariants of (1) are defined to be the n(n − 1) 2 functions given
for all ordered pairs (i, j ),
Lemma 1. The higher-dimensional Laplace invariants of a compatible system (1) satisfy the following relations:
The functions m ij , m ij k are invariant under pure rescalings (2). The expression of a system (1) in terms of its higher-dimensional Laplace invariants is established in the following Theorem. For proof and details we refer also to (Tenenblat 1998) . 
where 
and A is a function which satisfies the following:
A ,j = m ji − m ij , A ,k = −m jki,i
DUPIN HYPERSURFACES WITH DISTINCT PRINCIPAL CURVATURES
where k ij are the Christoffel symbols. As a consequence of the relations (3) and Lemma 1, we obtain the following expressions for the higher-dimensional Laplace invariants
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and assuming 0 / ∈ X( ) an inversion 
transforms the system (5) intoX 
Moreover, considering
where
i , the functions G i (x i ) satisfy the following properties in , for all 
satisfy ( 
Sketch of the proof
Let X be a Dupin hypersurface as in Theorem 5 then it follows from Lemma 4 that
where V is given by (12) 
It can be shown that
which proves (11). The conditions a), b) of Theorem 5 are obtained considering that the vectors X ,i are orthogonal and non-vanishing, condition c) is equivalent to requiring λ i to be principal curvature of X. The converse is a straightforward calculation.
Remark. One can show that the vector valued functions G i (x i ) in Theorem 5 are invariant by inversions and homotheties of the corresponding Dupin hypersurfaces in R 5 . We conclude by mentioning that a characterization of a non-generic family of Dupin hypersurface M n ⊂ R n+1 , n ≥ 3 whose principal curvatures are distinct and m ij k = 0, ∀ i, j, k distinct has been obtained and it will appear elsewhere.
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